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Effects of Land Use Changes on Ecological Sensitivity of Nyang River Basin in Tibet

Hao Shouning'?, Su Libin*, Guo Yonggang'"*
(1.School of Ecology and Environment s Tibet University, Lhasa ,Tibet 850000, China ;
2.Tibet Agriculture and Animal Husbandry University, Nyingchi, Tibet 860000, China)

Abstract: [ Objective] The ecological sensitivity of the the Nyang River basin in Tibet (a typical ecologically
fragile plateau area) under land use changes during 1995—2020 was studied in order to provide theoretical
references for land use planning and ecological environment protection in the watershed. [ Methods] We
calculated the watershed land use intensity index and the ecosystem service value to construct the land use
change. The ecological sensitivity index was based on the temporal and spatial changes of the land use intensity
index and the ecosystem service value in each sub-basin. The spatial distribution of ecological sensitivity in
the Nyang River basin was obtained using GIS spatial analysis technology. [ Results] The areas of woodland
and construction land in the Nyang River basin increased from 1995 to 2020, while the unused land area and
water area declined. The land use intensity index increased from 1.7255 to 1.725 9, and the ecosystem
service value of land use decreased about 30 million yuan. The areas exhibiting increasing intensity index were
located in the downstream basin. The ecological sensitivity index of the basin increased from 0.3 to 9.4. The

middle and high sensitive areas of the basin were mainly located in the middle and lower reaches. The extent
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of the high sensitive areas was increasing. [ Conclusion] The change in regional ecological sensitivity for the

watershed was determined by the direction of transfer and flow between land use types. Overall, the ecological

sensitivity of the basin has responded more significantly to land use changes in the ecosystem over the last

25 years, with a deteriorating trend in the middle and lower reaches.

Keywords: land use changes; ecological sensitivity; ecosystem service value; Nyang River
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Fig.1 Sub-basin division of the Nyang River basin
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during 1995—2020
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Table 1 Land use transfer matrix in Niyang River from 1995 to 2020 km?*
T 1995 4F i 1

M HE H 5 F b A K % R b
T 7 022.54 2.20 0.07 47.22 11.76 80.61

*E‘é HE Ho 4.30 155.05 1.06 2.49 1.29 0.21
% i A 1.41 3.50 5.62 0.07 0.06 0.09
§ L 48.51 4.69 0.08 4 823.10 8.96 27.53
- 7K 3 12.14 1.24 0.11 5.47 501.59 9.41
A FH b 76.11 0.21 0.02 32.57 7.93 4 966.46
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Table 2 Changes of ecosystem services value and land-use intensity in Nyang River basin during 1995—2020
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Fig.3 Distributions of ecological sensitivity level to land use changes in Nyang River basin during 2010—2020
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Table 3 Land use distribution in the Niyang River

basin in different periods

. . T A/ km?
T LMRE 2020 4 2010 4F 1995 4F
Ol 3191.78  3193.60 3 193.60
¥ R F 2 437.71 2 437.22 2 437.22
7 7K B 137.98 137.03 137.03
B A H 812.72 812.27 812.27
1 % 0.99 0.82 0.82
e 2.26 2.52 2.52
o 1737.83  1736.66 1 736.66
T ARFI M 2 206,47  2206.67 2 206.67
i K 1 279.12 280.58 280.58
1 b 2192.30 2 190.46 2 190.46
2 HE M 6.36 7.70 7.70
A b 0.01 0.01
O 295.55 296.06 296.06
T A H He 231.33 231.12 231.12
it K I 21.42 21.13 21.13
1 Bk 479.66 479.80 479.80
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B 30.40 30.34 30.34
O 358.96 358.34 358.34
T o F1 F b 75.81 76.00 76.00
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1 Bk 364.63 365.08 365.08
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BE 16.27 16.44 16.44
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1 k H 635.10 635.32 635.32
g A b 1.78 0.80 0.80
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6 A b 7.39 9.18 5.30
HE 50.38 48.59 48.45
O 434.52 434.28 434.28
T A H He 29.71 29.85 29.85
i K 25.86 25.89 25.89
B Bk 4 217.56 217.66 217.66
7 A b 0.41 0.02 0.02
HE 40.66 41.04 41.04
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